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ecological climax is reached. To managers, the climax forest was considered "decadent" and 98 required renewal to ensure a steady flow of economically valuable timber (Gadow et al. 2000) .
99
In recent decades, our concepts of the role of disturbance in ecosystems and the complexity where the importance of disturbance becomes much more clear (White, 1979) . Frequency: Fire frequency is a measure of the rate at which fires occur on the landscape.
197
Frequency sensu stricto is the number of ignitions (the start of a fire of any size) per unit 
223
Fire severity is more commonly considered to be the ecological effects of the fire, such as consider the fine filter approaches to deal with the deficiencies created by using pattern alone
454

Challenges in Applying END to Management
455
If END is viewed as a tool to deliver ecosystem management, we need to be able to 456 understand how fire impacts ecosystems at multiple temporal and spatial scales. Furthermore, we temporal unit of analysis. Therefore it is very difficult to provide a benchmark for their emulation.
471
Secondly, there are challenges with defining desired future forest conditions. Disturbance
472
regimes are a primary driver of the forest condition (age structure, species composition), and under
473
END the forest condition arising from the documented fire regime becomes the target for 474 management. However, given the extensive variability of fire frequency, the lack of knowledge of 475 historical fire causes, timing, and size class distribution, and uncertainty regarding severity, it is 476 challenging to define a desired future forest condition. We don't always know the relationship 477 between a certain fire regime and its forest condition through time; we don't know which time are identified, they need to be closed in an adaptive management framework.
624
Conclusion
625
If fire regimes are to be used as "coarse filters", we need to determine that the size of the 626 mesh is right. Even with a wide range of views on the subject, and the variable rates at which it is 627 being adopted, the case for adopting the natural disturbance paradigm of forest management 
635
It is important to recall the feedbacks required in adaptive management. Further cycling 636 through the learning and structured decision making process is required, and it is clear that there is 637 a need to conduct more research into historic disturbance regimes to improve our ability to emulate 638 natural disturbances and maintain ecological integrity of our managed landscapes. 
